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alkyl; R4 = OH, alkoxy or alkylcarbonyloxy ; R5 = H or alkyl; R6 = H, halo, 
alkyl or alkoxy; R7 = (un) substituted S02NH2; etc., or their salts and the 
N-oxides, and the salts of the N-oxides] were prepared as PDE4 inhibitors. 
For instance, II (R = OH) was synthesized by hydrolysis of its ester II (R 
= OAc) with Cs2C03 in methanol. Representative I, including II (R = OH), 
were found to inhibit PDE4B2 with pIC50 values of 7.52 - 10.06. 
Therefore, I and pharmaceutical compns . thereof are useful for treating 
PDE-mediated disorders, such as respiratory diseases. 
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2,2, -dif luoroethoxy; when Rl = 2 , 2 , -dif luoroethoxy , R2 = independently OH 
and F-substituted/cyclo/alkoxy, 2 , 2 -dif luoroethoxy, etc.; R3, R31 = 
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alkylenedioxy group; R3 = H or alkyl; R4 = OR9 and R5 = H or alkyl or R4 = 
H or alkyl and R5 = OR9; R6 = H or alkyl; R7 = (un) substituted guanidinyl; 
■R8 = H, halo, nitro, etc.; R9 = H, alkyl, alkoxyalkyl, etc.] and their 
pharmaceutical^ acceptable salts, are prepared and disclosed as 
phosphodiesterase 4 (PDE4) inhibitors. Thus, e.g., II was prepared by 
coupling of 4- ( (2RS , 4aRS , lObRS) -2 -acetoxy-8 , 9-dimethoxy-l , 2 , 3 , 4 , 4a, 10b- 
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OMe 




RN 862993-78-0 CAPLUS 

CN Benzamide, 4- [ (2R, 4aR, lObR) -2 - (acetyloxy) -1, 2 , 3 , 4 , 4a, 10b-hexahydro-8 , 9- 
dimethoxy-6-phenanthridinyl] -N- [ (4 -acetyl -1-piperazinyl) iminomethyl] 
rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 



OMe 




0 NH 



RN 862993-79-1 CAPLUS 

CN Carbamimidothioic acid, [4- [ (2R, 4aR, lObR) -2- (acetyloxy) -1,2,3,4,4a, 10b- 
hexahydro-8, 9-dimethoxy-6-phenanthridinyl] benzoyl] -, methyl ester, rel- 
(9CI) (CA INDEX NAME) 

Relative stereochemistry. 



OMe 




O 
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AB The title compds . I [wherein Rl and R2 = independently OH, alkoxy, 

cycloalkyloxy, cycloalkylmethoxy , or fluorinated alkoxy; or Rl and R2 
together form alkylenedioxy; R3 = H or alkyl; R31 = H or alkyl; R4 = H, 
alkyl, fluorinated alkyl, alkoxyalkyl, hydroxyalkyl , or alkylcarbonyl ; R5 
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= H or alkyl; R6 = H, alkyl, CF3 , alkoxy, fluorinated alkoxy, 
cycloalkyloxy, cycloalkylmethoxy , H, N02 , CN, OH, alkylcarbonyloxy , NH2, 
alkylamino, dialkylamino, Ph, Ph-alkyl, alkylcarbonylamino, PhO, or 

(un) substituted C02H; R7 = H, alkyl, OH, halo, alkoxy, fluorinated alkoxy, 
cycloalkyloxy, cycloalkylmethoxy, or (un) substituted C02H] or salts, 
N-oxides, or salts of the N-oxides thereof are prepared as phosphodiesterase 

(PDE) 4 inhibitors. For example, the compound II was prepared in a multi-step 
synthesis. I showed inhibitory activity with "-logIC50" of 7.09 to 9.74 
against human PDE4 . I are useful for the treatment of respiratory 
disorders or dermatosis (no data) . 
IT 669000-55-9P 669000-56-OP 669000-60-6P 
669000-61-7P 669000-66-2P 669000-68-4P 
669000-96-8P 669001-26-7P 

RL: PAC (Pharmacological activity); RCT (Reactant) ; SPN (Synthetic 
preparation) ; THU (Therapeutic use) ; BIOL (Biological study) ; PREP 
(Preparation) ; RACT (Reactant or reagent) ; USES (Uses) 



(drug candidate; preparation of phenanthridine derivs . as PDE-4 inhibitors) 



RN 669000-55-9 CAPLUS 

CN 2-Phenanthridinol, 6- [3,4-bis ( eye lop ropy lmethoxy) phenyl] -1,2, 3,4,4a, 10b- 
hexahydro-8, 9-dimethoxy- , acetate (ester), (2R, 4aR, lObR) -rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 



RN 669000-56-0 CAPLUS 

CN Benzoic acid, 4- [ (2R,4aR, lObR) -2- (acetyloxy) -1,2,3,4, 4a, 10b-hexahydro-8 , 9- 
dimethoxy-6-phenanthridinyl] - , methyl ester, rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 




OMe 
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OMe 




A ■ 

RN 669001-66-5 CAPLUS 

CN Benzoic acid, 4- [ (2R, 4aR, lObR) -2- (acetyloxy) -1, 2 , 3 , 4 , 4a, lOb-hexahydro- 8 , 9- 
dimethoxy-6-phenanthridinyl] rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 



OMe 




C0 2 H 
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56 g. o-(MeO)2C6H4 in 150 cc . EtOH was stirred and treated 
th 100 g. iodine and 60 g. HgO during 3 h. After 1 h. the 
ltered and the EtOH was distilled from the filtrate. The residue 
in Et20, washed with Na2S203, NaOH, and H20. After drying, 
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the Et20 was removed and the residue distilled to give 60 g. 4-iodoveratrole 

(I), b26 163-4°. Heating of 25 g. I and 25 g. Cu powder in C02 at 

235° for 1 h., cooling, extraction with MeOH, and evaporation of the MeOH 

gave 10 g. 3 , 3 ■ , 4 , 4 ' -tetramethoxybiphenyl (II), m. 133° (MeOH). II 

(5.5 g.) in 60 cc . AcOH at room temperature was treated with 1.2 g. HN03 in 3 

cc. AcOH during 15 min. After 30 min. , the mixture was warmed on the H20 

bath 15 min., cooled, and diluted with ice-H20. The precipitate was recrystd. 

from 

EtOH to give 5 g. 2 -nitro-4, 4 ' ,5, 5 ' -tetramethoxybiphenyl (III), yellow 
rhombs, m. 149°. Nitration of II or III in AcOH with HN03 yielded 
2 , 2 ' -dinitro-4 , 4 ', 5 , 5 ' -tetramethoxybiphenyl (IV), fine yellow needles, m. 
218° (EtOH) . Hydrogenation of 5 g. Ill in 200 cc. hot EtOH at 
ordinary pressure in the presence of Raney Ni yielded 100% 

2 -amino-4,4 1 ,5,5' -tetramethoxybiphenyl (V), colorless prisms from C6H6, m. 
151°; piperonylidene derivative, from V and piperonal, yellow plates 
from EtOH, m. 155°; salicylidene derivative, orange needles from EtOH, 
m. 144°. Acetylating of V with Ac20 yielded 2 -acetamido-4 , 4 1 , 5 , 5 ■ - 
tetramethoxybiphenyl (VI), colorless prisms from aqueous EtOH, m. 164°. 
Similarly (EtCO) 20 yielded 2 -propionamido-4 , 4 • , 5 , 5 ' -tetramethoxybiphenyl 
(VII), colorless plates from EtOH, m. 138°, and BzCl in pyridine 
gave 2 -benzamido-4 , 4 5 , 5 ' -tetramethoxybiphenyl (VIII), colorless needles 
from aqueous EtOH, m. 128°. VI (4 g.) was warmed with 10 cc . P0C13 
under reflux 1 h. and the excess POC13 was removed. The residue was 
warmed with dilute NaOH, and the precipitate recrystd. from C6H6 to give 85% 
6-methyl-2, 3, 8, 9-tetramethoxyphenanthridine (IX), colorless rods, m. 
212 °; methiodide, from IX and Mel 2 h. at 100°, yellow 
needles, m. 260-84° (decomposition) . In like manner VII yielded 85% 
6-ethyl-2 , 3 , 8, 9-tetramethoxyphenanthridine, colorless prisms, m. 
•202° (methiodide, yellow needles from dilute EtOH, m. 286° 
(decomposition)), and VIII yielded 90% 6-phenyl-2 , 3 , 8 , 9- 
tetramethoxyphenanthridine, colorless blades, m. 2 07° (methiodide, 
yellow needles from dilute EtOH, 273° (decomposition)). A mixture of 10 g. 
IX, 50 cc. EtOH, and 20 cc . 40% HCHO was refluxed 3 h., and then 20 cc. 
HCHO was added. After refluxing for another 10 h., 10 cc. HCHO was added, 
refluxing was continued 3 h. , and all solvent was evaporated The residue was 
diluted with H20, treated with excess NH40H, boiled, and cooled. The 
precipitate, 

upon recrystn. from C6H6 and C6H6-EtOH, gave 6.5 g. 6-(2,2»- 
dihydroxyi sop ropy 1) -2 , 3 , 8 , 9-tetramethoxyphenanthridine (X) , colorless 
prisms, m. 214°. X (4.5 g.), 50 cc. H20, and 1.2 cc. H2S04 were 
heated on the H20 bath and treated with a solution of 7.5 g. K2Cr207 and 5.6 
cc. H2S04 in 35 cc. H20 during 30 min. After 3 h. the mixture was cooled 
and diluted, and the precipitate was purified by dissolving in NaOH and repptg. 
with AcOH to give 3.9 g. 2 , 3 , 8 , 9- tetramethoxy-6-phenanthridinecarboxylic 
. acid, decomposing 240°, which rapidly decarboxylated when maintained 
at 245° to yield 2.5 g. 2 , 3 , 8 , 9-tetramethoxyphenanthridine as ; 
colorless needles from MeOH, m. 185° (after partially m. 
135° and resolidifying) ; methiodide (XI) , pale yellow needles from 
aqueous EtOH, m. 295°. V (2 g.) and 15 cc . HC02H were refluxed 3 h., 
cooled, and diluted The precipitate was recrystd. from aqueous EtOH to give 
1.7 g. 

2 -f ormamido-4 , 4 5, 5 1 -tetramethoxybiphenyl (Xll) , colorless plates, m. 
168°. Boiling XII with P0C13 gave only tar, and reactions at lower 
temps, or in a solvent gave' either a tar or no reaction. Cyclization of 
7.5 g. XII by boiling with 10 g. P205 in 80 cc . C6H4Me2 , followed by 
methylating with excess Mel at 100°, yielded 0.3 g. XI. The 
phenanthridine derivs . prepared above all show marked blue fluorescence in 
neutral solution and stronger fluorescence in AcOH. The yellow methiodides 
are strongly fluorescent in aqueous EtOH. 
IT 861002-27-9, Phenanthridine, 2,3 , 8 , 9-tetramethoxy-6-phenyl- 

861003-42-1, Phenanthridinium, 2,3, 8, 9-tetramethoxy-5 -methyl -6- 
phenyl-, iodide 

(preparation of) 
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RN 861002-27-9 CAPLUS 

CN Phenanthridine, 2 , 3 , 8 , 9-tetramethoxy-6-phenyl- (4CI) (CA INDEX NAME) 
OMe 




RN 861003-42-1 CAPLUS 

CN Phenanthridinium, 2,3,8, 9-tetramethoxy-5-methyl-6-phenyl- , iodide (4CI) 
(CA INDEX NAME) 



OMe 
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